3326 Digital processing of high-resolution color images of fundus  by Inhoffen, W. et al.
3325 3327 
INDOCYANINE GREEN DYE. (ICG) FLUORESCENCE AND 
ABSORPTlON PROPERTlES AS’ A FUNCTION OF TIME 
Desmettre T 1, Mordon S 2, Devoisselle J M 3. 1: Ophtelmologie, 
CHRU Lille, 2: INSERM U.279 Lille, 3: Pharmacie Montpellier, France 
Purpose : To evaluate the in viva behavior of ICG and the evolution of 
ICG absorption and fluorescence properties after injection. 
Materials EL Methods : ICG (SERB, France) (15mglKg) was injected 
intravenously to 10 hamsters : 
0 For 5 animals, fluorescence measurements were realized (Spectro- 
fluorimeter or Hamamatsu Argus 50 imaging system) on a vessel with 
a delay ranging from Omn to 8Omn after the injection. 
8 For 5 animals, a skin flap window of aluminium was implanted on the 
loose skin on the back to expose skin blood vessels in viva. Laser 
impacts (Diode ElOnm, P=O.8W, 1 to 8s 0 1.3mm) were performed on 
and between the vessels within the window with a delay ranging from 0 
to 80mn tier the injection to evaluate the laser absorption (size of the 
laser impacts compared to fluenos). 
Results : Q Figure 1 shows the evolution of fluorescence as a function 
of time on a vessel. 
In addition, the maximum 
fluorescence wavelength 
rose with time. 
i 
; 
@The selectivity of dye 
enhanced 
2 
photocoagulation was lost 
after 5 minutes. 
Conclusion : Figure 1 is 
consistent with the data of the literature about plasmatic half life of ICG 
(3.4iO.7min). Our data provide evidence for an aggregation of the ICG 
molecules on the vessel wall. The observed wavelength shift versus 
time could be due to a localization of ICG in more hydrophobic sites 
than serum proteins because no metabolic process leading to new 
fluorescent species has been deaicribed todav. 
3326 
DIGITAL PROCESSING OF HIGH-RESOLUTION COLOR IMAGES 
OF FUNDUS 
INHOFFEN, W., GELISKEN, F., WEISSER, F., SCHNEIDER, U., 
KREISSIG I. 
Department of Opthalmology, University of Tiibingen (Germany) 
PURPOSE: To develop an ima,p analysis system for high-resolution 
fundus images to combine with images by SLO (fundus, angiography, 
microperimehy), CCD 1024 system (angiography) and additional higl- 
resolution color images using overlay techniques. METHODS: Digital 
color fundus images (DCS 200 (1536x1024 pixel) connected to modified 
fundus camera (ZEISS RC 310)) were stored by means of Photostyler 
software (BMP format). SLO images (RODENSTOCK,angiography, mi - 
croperimetty) and CCD 1024 images (TOPCON ImageNet, angiography) 
were also converted to BMP format. Thereafter, color images and one of 
the other images were processed (PC 486, C compiled program, pixel area 
16OOx1200, display 1600~~200) and compared using first or second order 
warp mapping, resulting in color images with overlays (display 1600x1200). 
35 patients with retinal diseases of posterior pole were examined. 
RESULTS: 1. High resolution d&al color images of the fundus could be 
superimposed with details of dift’erent images/ angiographies or micro- 
perimehy. 2. Overlay of microperimetry maps with high resolution color 
images (11 patients with CNV) clearly demonstrated the correlation bet- 
ween fixation area and fundus structures (fibrosis, blood, edema). 3. Over- 
laying of NaF and KG angiographies revealed the localization of CNV in 
respect to blood or fibrosis. 4. @aday or parallel display of subsequent 
images (malignant melanoma, CNV, diabetic retinopathy) allowed detec- 
tion of subtle fundus changes. COIVCLUSIONS: The authors suggest that 
digital processing of high-resolution i&ages of fundus may be a useful 
adjunct for the interpretation of angiographic images or correlation of 
decreased visual acuity and fundus changes. In addition, subtle changes of 
visible structures can be properly analysed and documented. 
AUTOMATED QUANTIFICATION OF MACULAR 
NONPERFUSION IN CENTRAL RETINAL VEIN OCCLUSION 
TREATED WITH ISOVOLEMIC HAEMODILUTION USING 
DIGITIZED ANGIOGRAPHY 
MEUNIER I., GLACET-BERNARD A., MIMOUN G., BUNEL P., 
QUENTEL G., SOUBRANE G., COSCAS G. 
University Eye Clinic of Crcteil, Paris, France. 
PUtpOSe. 
To determine the state of the macular capillary network m central vein 
occlusion (CVO) initially treated with isovolemic haemodilution. 
Methods. 
Twenty patients with CVO treated by haemodilution during the first two 
months after onset were studied using digitized angiography. Image 
processing programs were designed to allow accurate and reproducible 
measurements of the macular nonperfusion area (MNP). Using early 
frames obtained after resolution of macular haemorrhages (3 months), 
the extent of the perifoveal capillary network was determined using 
computerized segmentation methods in affected eyes and compared to 
fellow eyes. 
Results. 
Initial visual acuity varied from 20/1000 to 20/50, with a mean visual 
acuity of 20/125. Visual acuity improved in 50% of cases, with a mean 
final visual acuity of 20/70 (average of 8 months follow-up). Despite 
this improvement in vision, the macular capillary network remained 
significantly reduced in affected eyes compared to fellow eyes (42.07% 
+ versus 53.9% +, p=O.O05). 
Conclusions. 
This method could provide a quantitative and accurate measurement of 
macular non-perfusion which could serve as an indication of treatment 
modalities for patients with CVO. 
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